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(54) PRODUCnONOFU-DIHAIXM-MBIHYLFENTADIENES 

(71) We, IMPERIAL CHENQCAL INDUSTRIES UMITBD, Imperial Chemical House, 
Millbank, London SWIP 3JF, a Bxitish company, do heiebv dedaie tiie invention, for which we 
piay that a patent be grianted to us, and & method by which it is to be peifonned, to be 
paiticuhdy described in and by the following statement:- 
S This hwimtionxetetes to the preparation of chemical intermediates nseM 5 
insecticides. 

2<2,2-DichlorovinyI)-3,3-dimeth3dcyclopropane carboxylic acid is an hnportant intermediate in 
the production of insecticides, including, for exan9»le, 3-phenaxybenrd-2- 

52,2-dicfalorovinyI)-3,3-djmethyicydo propane carbosq^ate. The prqnration of the add nom 
i,l-dlchloro-4-methyl-l,3-pentadiene is described by Parkas et al (Cdiectlon Czechoslovak Chem. IG 
ConmL, f 1959) 24 pp. 2230-223Q* However, the preparation of the pentadiene derivative was 
achieved by a cumbersome four-stage process. 

In our co-pending British Patent Application No. 27923/75 TSerial No. 1531733) we describe a 
much shnpl^ process for the preparation of l,l-dichloro-4-metii;^-l,3'9e!ntadiene in which 
15 isobutene is contacted with a 1,1,2-trihaloethylene in gas phase at elevated temperature. We have IS 
now found that the same leaction may be performed hi liquid phase. 

According to the present hivention, a process for the production of l,l-dihalo-4metiiyl- 
l^pentadiene comprises the step of contacthig isobutene with a l,l,24rihaloethylenB in Uqiidd 
phase, optionally in the presence of an hiert solvent of suitable critical temperature, at a 
20 temperature in the range 125°C to the critical temperature of the liqirid phase, and sul^^ 2C 
isomerismg any l,l-dihalo-4-meth}drl ,4-pentadiene produced to tiie l3 isomer. 

The principal product of the reaction is either a l,l-dihalo-4metiiyl-l,3-pentadiene (A) an 
isomeric l,l-diha£>4Hnethyl-l,4-pentadiene (B), or a mixture of the two Isomets, dependmg on 
the temperature of the reaction. For example, at 2&fC only isomer (A) is produced whereas at 
25 150^C (mly isomer (B) is found, and at 200 C the product comprises a mixture of isomers (A) and 25 
(B). In eaich case some 2,5-dimethylhexa-l,5-diene is also produced, its proportion generally 
incieasing with increasbg leaction t^ipecature. Since the desired product of the reaction is isomer 
(A), if only isomer (B) or a mixture or (A) and (B) is obtained, the product must be isomerised to 
isomer (A). This may be achieved by heating with a suitable isomerisation catalyst An especially 
30 effective method con^rises heating the product with a trace of p-toluene sulphonic add at a 3C 
temperature in the range 100-170^C. It is preferred that the reaction temperature is at least 200° C. 

By the term '^halo" we particulariy hitend the chloro and bromo derivatives. Thus the reaction 
is espedally directed to the producticm of l.l-^iibromo^-methjd-l ^-pentadiene and 1,1-diddoro- 
4-methyM 3-pentadiene. 

35 Suitable 1,1,2-tiihaloethylenes for use in the process of our invention indude trichloroethylene 35 
and tdbrcmoethylene, but mixed halo compounds may be used, for exanqple, 1,1-diddoro- 
2-bromoeth^ene. If desired a mbcture of trihaloethylenes may be used. 

In order that the reaction may be conducted in the liquid phase, it is essential that the 
temperature of the reaction does not exceed the critical temperature of the liquid phase. When no 

40 sdvent is used this corresponds to the critical temperature of the halo compound used; but when a 4C 
sdvent is used it is the critical temperature of the solution of halo compound in the solvent. For 
example, when trichloroethylene is used without solvent the critical temperature is 271**C, so that 
the reaction is normally conducted at a temperature of 260''C, but when tetradecane is used as 
sdvent a reaction temperature of 300°C may be used. The sdvent used must be inert to both 

45 leactants and products and have a critical temperature greater than tlie reaction temperature. 45 
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Hydrocaiboa solvents are pre&ned, for example, tetradecane. 
The reaction is most conveniently canied out batchwise an autoclave under autogenous 
although it m^ be carried out on a coatinuous basis, provided that the presure is 
sufiMent to muntain liquid phase operation. The products from tiie autoclave or efittuent from a 
cwitinuous reactor my be naa^^ 5 
bebg recovered and recyded. When isomer (B) or a mixture of isomers (A) and (B) isobtained tiie 
necessaiy isomerisation step may be carried out before or after tiie separation st«». 
* J3\^!^^ ^ condwted hi tiie presence of free-radical hiitiators, e.g. peroxides such as 
rtutyttydroparaddc, especially when temperatures at tiu5 lower end of are used. 

Alternatively, ionishig radiations may be used to facilitate reaction. lo 

The invention is illust lated by the following Examples - 
Examples 1-5 

Tnchlcmetiiylene (575 m mde) and tertiary butyl hydrcroeroxide (5 g) were placed fa a 230 ml 
stress sted autoclave. The autodave was flushed with nitrogen, sealed and charged witii 
15 Isobutwie (287.5 m mde). The temperature was hicreased to durhig a 25 min. period and 15 
maintained at that temperature for a furtiier 1 hour. Durhig reaction tiie autoclave was rocked to 
ensure adequate mudng. After codhig and venting, tiie reaction mixture was analysed bv 
gas/hqmd chromatography (GLC). usfaig a 2 metre 0 oxy di-propionitrile cdumn at 70*^0 under a 
nitrogen flow equivalent to 10 psig. 

The results are set out fa Table 1 bdow. The % conversion shown amfast each product la 20 
calculated on tiidiloroetiiylenefaitially present vi* prouuci « ^ 



Table 



Reaction 
temperature 


l,l'dichloio-4-metiiyl- 
penta-l,3-diene 
Isomer (A) 


l,l'dichlon>-4-methyi- 

penta-l,4-diene 

(l8omtt(B) 


2,5 dim- 

ethyihexa- 

l,5^e 




mmole 


% Conversion 


mmde %Conversion 


mmole 


125 
150 
175 
200 
260 


nil 
nil 

nn 

2.06 
9J 


nil 

nil 

nil 

0.36 

1.7 


0.63 0.11 
1.84 032 
23 0.4 
1.51 0.26 
nfl nil 


0.1 

0.86 

0.8 

1.99 

3.52 
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When the procedure was repeated at a temperature of 1 lO^'C there was no measurable reaction. 
Example 6 

40 Trichlorocthylene (241 m mde) and tetradecane (25 ml) were placed fa a 230 ml stamless steel 40 
autoclave. The autoclave was sealed and charged with isobutene (56 m mde) and the temperature 
facreased to 300 C over a 25 mfaute period and mamtafaed at this temperature for 1 hour. Dudna 
reaction the autoclave was rocked to ensure adequate mixing. After coolfag and venthuL^ 
'^action mixture was subjected to GLC analysis as for Example 1. The reaction producSrwere:- 

45 lJ-diddOTo^metiiylpenta4,3Kiiene: 0.9 mmole 1.6% comrerslon 45 
2,5-dnneth>dhexa-l,5-dienB: 3.6 m mole 

WHAT WE CLAIM IS:- 

<n ^ ^* ^""^"f the production of 1 ,1 Kiihalo^^etiiyl-U-pentadiene which comprises ti»> 
50 step of contacting isobutene witii a 1,1,2-tiihaloetiiylene fa liquid phase optionally fa the presoice 50 
of an inert sdvent of suitable critical temperature at a temperature fa the rangp 125^C tm to the 
critical temperature of the Uquid phase, and subsequentiy isomerisfag any Ll-dihalo44ietiiyl- 
1,4-pentadiene produced to the 1,3 isomer. ^ 
o " according to clafai 1 fa which tiie trihalo^ylene is 1.1,2-trichloroetittrlene. 

4. Process accordfag to clabn 1 fa whidi the said isomerisation is carried out by heating fa the 
presence of p-toluene sdphonic add. 

5. Process accordfag to daim 1 or claim 2 fa whldi tiie reaction temperature is chosen so as to 

60 mmmise tiie propo^on of tiie l,l-dihalo4^netiiylpentadiene vdiich is present as tiie 13 isomer 60 

6. Process accordingtoaiyoneofdafaisl to5fawhidiafre^ra£»lfaitiatori8a 

the reaction mixture. ^ 

7. Process for the production of a l.lHiih^ pentadiftie accordfag to daim 1 
and substantiaUy as described fa any one of Examples 1 to 6. ^-ue « * 

65 8. l,l-Kchloro-44nethyl-l>pcntadiene whenever prepared by a process accordfag to any one 65 
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ofclaim$l to7. 

D.PRICE, 
Agdnt for the Applicants. 
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